GRANT  NUMBER: 


DAMD17-94- J-4226 


TITLE:  Growth  Factors  and  Metalloproteinases  in  Breast  Cancer 

Development  and  Progression 


PRINCIPAL  INVESTIGATOR:  Lynn  M.  Matrisian,  Ph.D. 


CONTRACTING  ORGANIZATION:  Vanderbilt  University  Medical  Center 

Nashville,  Tennessee  37232-2301 


PREPARED  FOR:  U.S.  Army  Medical  Research  and  Materiel  Command 
Fort  Detrick,  Maryland  21702-5012 


DISTRIBUTION  STATEMENT:  Approved  for  public  release; 

distribution  unlimited 


The  views,  opinions  and/or  findings  contained  in  this  report  are 
those  of  the  author (s)  and  should  not  be  construed  as  an  official 
Department  of  the  Army  position,  policy  or  decision  unless  so 
designated  by  other  documentation. 


T0-° 


19951124  044 


1 


REPORT  DOCUMENTATION  PAGE 

Form  Approved 

OMB  No.  0704-0188 

Public  reporting  burden  for  this  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions,  searching  existing  data  sources, 
qathering  and  maintaining  the  data  needed,  and  completing  and  reviewing  the  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this 
collection  of  information,  including  suggestions  for  reducing  this  burden,  to  Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports,  1215  Jefferson 
Davis  Highway,  Suite  1204,  Arlington,  VA  22202-4302,  and  to  the  Office  of  Management  and  Budget,  Paperwork  Reduction  Project  (0704-0188),  Washington,  DC  20503. 

1.  AGENCY  USE  ONLY  (Leave  blank)  2.  REPORT  DATE  3.  REPORT  TYPE  AND  DATES  COVERED 

September  1995  Annual  1  Sep  94-31  Aug  95 

4.  TITLE  AND  SUBTITLE 

Growth  (Factors  and  Metalloproteinases  Breast  Cancer 

Development  and  Progression 

S.  FUNDING  NUMBERS 

DAMD17-94-J-4226 

6.  AUTHOR(S) 

Lynn  M.  Matrisian,  Ph.D. 

7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES) 

Vanderbilt  University  Medical(  College 

Nashville,  Tennessee  37232-2301 

8.  PERFORMING  ORGANIZATION 

REPORT  NUMBER 

9.  SPONSORING /MONITORING  AGENCY  NAME(S)  AND  ADDRESS(ES) 

U.S.  Army  Medical  Research  and  Materiel  Command 

Fort  Detrick,  Maryland  21702-5012 

10.  SPONSORING /MONITORING 

AGENCY  REPORT  NUMBER 

11.  SUPPLEMENTARY  NOTES 

12a.  DISTRIBUTION /AVAILABILITY  STATEMENT 

Approved  for  public  release;  distribution  unlimited 

12b.  DISTRIBUTION  CODE 

13.  ABSTRACT  (Maximum  200  words) 

The  overall  goal  of  this  project  is  to  test  the  hypothesis  that  the  action  of  growth  factors  on 
mammary  neoplasia  and  tumor  progression  is  mediated,  at  least  in  part,  by  their  action  on 
the  genes  for  matrix-degrading  metalloproteinases  (MMPs).  This  hypothesis  will  be  tested 
using  transgenic  mouse  model  systems  of  breast  cancer.  Initial  studies  involved  the 
generation  of  transgenic  mice  expressing  the  MMP  matrilysin  under  the  control  of  the 

MMTV  promoter/enhancer.  One  line  of  transgenic  mice  demonstrated  the  induction  of  an 
alveolar  phenotype  in  virgin  female  mice  similar  to  that  observed  in  MMTV-TGFo: 
transgenic  mice.  These  results  provide  support  for  the  initial  hypothesis  that  TGFa  may  be 
affecting  mammary  gland  development  by  enhancing  MMP  gene  expression,  although  further 
confirmation  of  the  results  is  required.  These  studies  will  assist  in  determining  the  most 
effective  use  of  synthetic  inhibitors  of  MMPs  as  potential  therapeutic  agents  for  the  treatment 
of  breast  cancer. 

14.  SUBJECT  TERMS 

breast  cancer 

Metalloproteinases,  growth  factors,  transgenic  mice 

15.  NUMBER  OF  PAGES 

9 

16.  PRICE  CODE 

17.  SECURITY  CLASSIFICATION 

OF  REPORT 

Unclassified 

18.  SECURITY  CLASSIFICATION 

OF  THIS  PAGE 

Unclassified 

19.  SECURITY  CLASSIFICATION 

OF  ABSTRACT 

Unclassified 

20.  LIMITATION  OF  ABSTRACT 

Unlimited 

NSN  7540-01-280-5500  Standard  Form  298  (Rev.  2-89) 


Prescribed  by  ANSI  Std.  Z39-18 


298-102 


2 


GENERAIl,  INSTRUCTIONS  FOR  COMPLETING  SF  298 

The  Report  Documentation  Page  (RDP)  is  used  in  announcing  and  cataloging  reports.  It  is  important 
that  this  information  be  consistent  with  the  rest  of  the  report,  particularly  the  cover  and  title  page. 
Instructions  for  filling  in  each  block  of  the  form  follow.  It  is  important  to  stay  within  the  lines  to  meet 
optica!  scanning  requirements. 


Block  1 .  Agency  Use  Only  (l  eave  blank). 

Block  2.  Report  Date.  Full  publication  date 
including  day,  month,  and  year,  if  available  (e.g.  1 
Jan  88).  Must  cite  at  least  the  year. 

Blocks.  Type  of  Report  and  Dates  Covered. 
State  whether  report  is  interim,  final,  etc.  If 
applicable,  enter  inclusive  report  dates  (e  g.  1 0 
Jun  87  -  30  Jun  88}. 

Blocks.  Title  and  Subtitle.  A  title  is  taken  from 
the  part  of  the  report  that  provides  the  most 
meaningful  and  complete  information.  When  a 
report  is  prepared  in  more  than  one  volume, 
repeat  the  primary  title,  add  volume  number,  and 
include  subtitle  for  the  specific  volume.  On 
classified  documents  enter  the  title  classification 
in  parentheses. 

Blocks.  Funding  Numbers.  To  include  contract 
and  grant  numbers;  may  include  program 
element  number(s),  project  number(s),  task 
number(s),  and  work  unit  number(s).  Use  the 
following  labels: 


Contract 

PR  -  Project 

Grant 

TA  -  Task 

Program 

WU  -  Work  Unit 

Element 

Accession  No 

Block  6.  Author(s).  Name(s)  of  person(s) 
responsible  for  writing  the  report,  performing 
the  research,  or  credited  with  the  content  of  the 
report.  If  editor  or  compiler,  this  should  follow' 
the  name(s). 

Block  7.  Performing  Organization  Name(s)  and 
Address(es).  Self-explanatory. 

Block  8.  Performing  Organization  Report 
Number.  Enter  the  unique  alphanumeric  report 
number(s)  assigned  by  the  organization 
performing  the  report. 

Block9.  Sponsorinq/Monitorinq  Agency  Name(s) 
and  Address(es).  Self-explanatory. 

Block  10.  Sponsorinq/Monitorinq  Agency 
Report  Number.  (If  known) 

Block  11.  Supplementary  Notes.  Enter 
information  not  included  elsewhere  such  as: 
Prepared  in  cooperation  with...;  Trans,  of...;  To  be 
published  in....  When  a  report  is  revised,  include 
a  statement  whether  the  new  report  supersedes 
or  supplements  the  older  report. 


Block  12a.  Distribution/Availability  Statement. 
Denotes  public  availability  or  limitations.  Cite  any 
availability  to  the  public.  Enter  additional 
limitations  or  special  markings  in  all  capitals  (e.g. 
NOFORN,  REL,  ITAR). 

DOR  -  See  DoDD  5230.24,  "Distribution 
Statements  on  Technical 
Documents." 

DOE  -  See  authorities. 

NASA  -  See  Handbook  NHB  2200.2. 

NTiS  -  Leave  blank. 


Block  12b.  Distribution  Code. 

DOB  -  Leave  blank. 

DOE  -  Enter  DOE  distribution  categories 
from  the  Standard  Distribution  for 
Unclassified  Scientific  and  Technical 
Reports. 

NASA  -  Leave  blank. 

NTiS  -  Leave  blank. 

Block  13.  Abstract.  Include  a  brief  (Maximum 
200  words)  factual  summary  of  the  most 
significant  information  contained  in  the  report. 

Block  14.  Subject  Terms.  Keywords  or  phrases 
identifying  major  subjects  in  the  report. 

Block  15.  Number  of  Pages.  Enter  the  total 
number  of  pages. 

Block  16.  Price  Code.  Enter  appropriate  price 
code  (NTiS  only). 

Blocks  17.  - 19.  Security  Classifications.  Self- 
explanatory.  Enter  U  S.  Security  Classification  in 
accordance  with  U  S.  Security  Regulations  (i.e., 
UNCLASSIFIED).  If  form  contains  classified 
information,  stamp  classification  on  the  top  and 
bottom  of  the  page. 


Block  20.  Limitation  of  Abstract.  This  block  must 
be  completed  to  assign  a  limitation  to  the 
abstract.  Enter  either  UL  (unlimited)  or  SAR  (same 
as  report).  An  entry  in  this  block  is  necessary  if 
the  abstract  is  to  be  limited.  If  blank,  the  abstract 
is  assumed  to  be  unlimited. 


Standard  Form  298  Back  (Rev.  2-89) 

•U.S.GPOrl  993-0-3S8-779 


FOREWORD 


Opinions,  interpretations,  conclusions  andrscommendation^are 

those  of  the  author  and  are  not  necessarily  endorsea  Dy  ^ 

Army. 

Where  copyrighted  material  is  quoted,  permission  has  been 
obtained  to  use  such  material. 

Where  material  from  documents  desi^ated  for  limited 
distribution  is  quoted,  permission  has  been  obtained  t 
material. 

Citations  of  commercial  organizations^and  trade 

4-h-ic;  report  do  not  constitute  an  official  Departm  these 

endorsement  or  approval  of  the  products  or  services  of  these 

organizations. 

^  In  conducting  research  using  animals,  ^eL^®|^St0r<S' 

adhered  to  the  -Guide  for  the  Care  and  ^e e  L?SsS  Slnboratory 
Animals  - "  prepared  by  the  Committee  on  Care  an  . 

SS  o/ths  Institute  of  La^ratory  Besources .  Hatxonal 

Research  Council  (NXH  Publication  Ho.  86-23,  Revised  19 

For  the  protection  of  human  subjects  r  ^e 
adhered  to  policies  of  applicable  Federal  Law  45  CFR  46. 

research  utilizing  recombinant  DNA  technology, 
SiSr^t  guidelines  promulgated  by 

the  National  Institutes  of  Health. 

m  the  conduct  of  research  utilizing  recombinant  DNA,  the 
Tnves5gator°s)  adhered  to  the  NXH  Guidelines  for  Research 
Involving  Recombinant  DNA  Molecules. 

Microbiological  and  Biomedical  Laboratories. 


Aooesslon  For 

fflS  ORAM 
DTIC  TAB 
Unaanouaced 
Justification. 


By - 

Distribution/ 

Availability  Codes 
Avail  and/or 

list  Special 


TABLE  OF  CONTENTS 

FRONT  COVER . .  1 

SF298  .  2 

FOREWORD .  3 

TABLE  OF  CONTENTS  .  4 

INTRODUCTION .  5 

PROGRESS .  5-6 

CONCLUSIONS .  6 

REFERENCES .  6 

Appendix 

Figure  1  2 

Figures  2,3 .  8 

Abstract  presented  at  the  Mammary  Gland  Gordon  Conference 

June  18-23,  1995,  New  London,  NH .  9 


4 


INTRODUCTION 

The  matrix-degrading  metalloproteinases  (MMPs)  have  been  implicated  in  tumor 
progression,  invasion,  and  metastasis  by  virtue  of  their  ability  to  degrade  extracellular 
matrices.  The  genes  for  these  enzymes  are  regulated  both  positively  and  negatively  by 
growth  factors.  We  hypothesize  that  the  action  of  growth  factors  on  mammary  neoplasia  and 
tumor  progression  is  mediated,  at  least  in  part,  by  regulating  MMP  levels.  Specifically,  we 
propose  that  the  action  of  TGFa  on  accelerating  breast  cancer  tumor  progression,  and  the 
ability  of  TGF/3  to  repress  breast  tumor  formation,  is  due  to  the  positive  (TGFa)  and 
negative  (TGF/3)  effects  of  these  growth  factors  on  MMP  transcription. 

To  test  this  hypothesis,  transgenic  mouse  model  systems  of  breast  cancer  will  be  used 
to  evaluate  the  effect  of  a  single  gene  on  the  complex  processes  of  tumor  development  and 
progression.  Transgenic  mice  expressing  TGFo;  ,  TGF/3,  or  both,  under  the  control  of  the 
MMTV  promoter/enhancer,  will  be  evaluated  for  the  expression  of  mammary  MMPs 
matrilysin,  stromelysin-1,  and  stromelysin-3  in  normal  and  tumor  tissue.  Transgenic  mice 
expressing  the  tumor-specific  MMP  matrilysin  or  the  MMP  inhibitor  TIMP,  and  matrilysin 
null  mice,  will  be  generated  to  determine  if  matrilysin  expression  is  necessary  and/or 
sufficient  for  mammary  tumor  progression.  Finally,  transgenic  mice  overexpressing  the 
oncogene  c-erbB2/neu  will  be  used  as  a  model  of  human  breast  cancer  to  examine  the  role  of 
MMPs  in  c-erbBUneu  induced  carcinogenesis.  The  results  of  these  studies  should  provide 
insights  into  molecular  mechanisms  regulating  mammary  tumor  progression  and  could  lead  to 
new  therapeutic  approaches. 

The  specific  aims  of  this  project  are:  1)  Examine  the  expression  of  matrilysin, 
stromelysin-1,  and  stromelysin-3  in  transgenic  mice  overexpressing  TGFcc  and/or  TGF/3  in 
the  mammary  gland  under  the  control  of  the  MMTV  promoter.  2)  Characterize  MMTV- 
matrilysin  transgenic  mice  for  effects  of  the  transgene  on  mammary  gland  development  and 
DMBA-induced  tumorigenicity.  3)  Examine  the  effects  of  inhibiting  matrilysin  levels  in 
mammary  tumorgenesis  using  MMTV -TIMP  mice  and  matrilysin  null  mice.  4)  Examine  the 
effect  of  MMP  alterations  and  TGF/3  on  tumorigenicity  in  MMTV -neu  transgenic  mice. 

PROGRESS 

The  focus  of  the  past  year  was  on  generating  and  characterizing  MMTV-matrilysin 
transgenic  mice  (specific  aim  2).  Three  separate  constructs  have  been  used  to  express  1)  the 
native,  or  wild-type  matrilysin  protein,  2)  matrilysin  in  a  constitutively  activated  form,  and 
3)  catalytically  inactive  matrilysin.  All  constructs  were  made  by  inserting  the  matrilysin 
cDNA  into  the  MMTV-LTR  expression  vector  (Figure  1A).  Mutations  resulting  in  a 
constitutively  activated  enzyme  or  catalytically  inactive  enzyme  are  indicated  in  Figure  IB, 
and  the  resulting  protein  had  the  anticipated  response  to  chemical  activation  as  indicated  in 
Figure  1C.  Plasmids  containing  each  transgene  were  purified  and  microinjected  into  FVB 
fertilized  murine  eggs.  Transgenic  mice  were  identified  by  Southern  blotting,  and  founder 
animals  mated  to  establish  transgenic  lines.  At  least  two  lines  per  construct  have  been  or 
will  be  established  to  control  for  insertional  variation  (Figure  ID).  The  resulting  lines  are 
referred  to  as  MMTV-ActMAT  (expressing  activated  protein),  MMTV-InMAT  (expressing 
inactive  protein),  and  MMTV-NatMAT  (expressing  native  matrilysin). 

Mammary  glands  were  dissected  from  female  transgenic  and  nontransgenic  littermates 
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at  various  times  during  development.  Transgene  expression  was  detected  in  at  least  one  line 
of  mice  for  each  construct  (Figure  2).  Additional  mice  are  being  generated  to  insure  that 
two  lines/construct  expressing  the  transgene  are  available  for  these  studies.  Whole  mount 
preparations  of  the  mammary  glands  of  MMTV-NaMat-3  mice  revealed  induction  of  alveolar 
structures  in  virgin  transgenic  mice  when  compared  to  nontransgenic  littermates  (Figure  3). 
This  phenotype  resembles  that  of  MMTV-TGFa  mice  (Matsui  et  al.,  1990),  and  is  a 
preliminary  observation  that  supports  our  initial  hypothesis  that  the  action  of  TGFa  on 
mammary  tissue  is  mediated  through  its  action  on  metalloproteinase  expression. 

We  have  initiated  mating  of  these  mice  with  the  MMTV-new  mice  (specific  aim  4). 

We  are  breeding  the  mice  and  will  select  25  female  progeny  expressing  the  neu  transgene 
alone,  the  matrilysin  transgene  alone,  and  the  matrilysin  and  neu  transgenes,  for  a  total  of  75 
animals/matrilysin  line.  We  expect  tumors  to  develop  in  half  of  the  multiparous  females 
harboring  the  neu  transgene  by  approximately  200  days  of  life  (Muller  et  al.,  1988).  We 
have  determined  that  the  tumors  that  develop  in  the  MMT N-neu  mice  do  express  endogenous 
matrilysin,  so  these  experiments  will  determine  if  tumor  growth,  invasion,  and/or  metastasis 
is  accelerated  by  the  introduction  of  exogenous  matrilysin. 

We  have  also  initiated  the  mating  of  the  MMTV-TGFa  mice  with  the  matrilysin  null 
mice  (specific  aim  3).  Progeny  that  are  TGFa+/-,  matrilysin  +/+  and  TGFa  47-  and 
matrilysin  -/-  will  be  selected  and  examined  for  tumors  in  virgin  and  multiparous  animals. 
MMTV-TIMP  mice  have  been  generated  by  Dr.  Rama  Khokha,  Univ.  of  Western  Ontario. 
We  will  attempt  to  obtain  these  mice  for  the  proposed  experiments  rather  than  generate 
identical  animals  as  proposed  in  specific  aim  3. 

CONCLUSIONS 

The  initial  results  from  the  native  matrilysin  transgenic  animals  (MMTV-NaMat-3) 
suggest  that  consequence  of  overexpression  of  matrilysin  in  virgin  mammary  glands  is  similar 
to  that  observed  in  the  TGFa  transgenic  mice,  providing  initial  support  for  our  hypothesis 
that  the  effects  of  TGFa  may  be  mediated,  at  least  in  part,  by  its  induction  of 
metalloproteinase  mRNA.  Further  characterization  of  these  animals  is  required  as  originally 
proposed. 

This  phenotype  has  not  been  observed  in  two  lines  of  animals  expressing  the  activated 
construct.  It  is  possible  that  this  is  due  to  low  levels  of  protein  production  off  this  mutated 
construct,  or  alterations  in  secretion  as  a  result  of  the  mutation.  These  possibilities  will  be 
explored.  Additional  lines  of  animals  expressing  the  native  transgene  will  be  generated  to  be 
sure  that  this  is  a  reproducible  phenotype. 

REFERENCES 

Matsui,  Y.,  Halter,  S.,  Holt,  J.,  Hogan,  B.,  and  Coffey,  R.  (1990).  Development  of 
mammary  hyperplasia  in  MMTV-TGFa  transgenic  mice.  Cell  61,  1147-1155. 

Muller,  W.J.,  Sinn,  E.,  Pattengale,  P.K.,  Wallace,  R.,  and  Leder,  P.  (1988).  Single-step 
induction  of  mammary  adenocarcinoma  in  transgenic  mice  bearing  the  activated  c -neu 
oncogene.  Cell  54,  105-115. 
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Figure  1:  Generation  of  MMTV -matrilysin  transgenic  animals.  A)  Diagram  of  the  plasmid  construct  utilized 
for  creation  of  transgenics.  Shaded  region  corresponds  to  the  1 .5kb  of  the  MMTV-LTR.  The  filled  regions 
correspond  to  the  rabbit  b-globin  gene.  Three  forms  (inactive,  active,  and  native)  of  the  human  matrilysin 
cDNA  was  inserted  into  the  third  exon  of  the  b-globin  gene.  The  open  region  corresponds  to  the  expression 
vector  pKCR  sequence,  with  the  gene  for  ampicillin  resistance  indicated.  B)  Native,  active,  and  inactive 
matrilysin  cDNA  sequence  and  corresponding  amino  acids.  Boxed  areas  indicate  the  position  of  the 
nucleotide  mutation  and  amino  acid  substitution.  C)  Immunoprecipitation  of  the  matrilysin  protein.  The 
breast  cancer  cell  line  Hs578t  was  transiently  transfected  with  each  MMTV-matrilysin  construct,  and  the 
matrilysin  protein  immunoprecipitated  from  the  conditioned  media  as  indicated  by  the  arrows.  The  active 
construct  exhibits  an  increased  tendency  to  undergo  spontaneous  conversion  to  the  lower  molecular  weight 
mature  form.  Addition  of  lpM  of  dexamethasone  to  the  culture  media  had  an  inductive  affect  on  all  the 
MMTV-matrilysin  constructs.  Addition  of  APMA,  a  known  MMP  activator,  to  the  condition  media  converted 
only  the  native  and  active  forms  to  the  lower  molecular  weight  mature  forms  indicating  that  the  inactive 
mutation  prevents  the  enzyme  from  becoming  cleaved  and  therefore  fully  activated.  D)  MMTV-matrilysin 
transgenic  lines.  Southern  hybridization  of  lOpg  of  genomic  DNA  from  founder  animals,  probed  with  a  l.lkb 
full  length  32P-labelled  human  matrilysin  cDNA  probe. 
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cDNA  probe  was  used  to  control  for  equal  loading 
of  the  RNA. 
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ABSTRACT 

Presented  at  the  Mammary  Gland  Gordon  Conference,  June,  1995 

Alterations  resulting  from  the  overexpression  of  the  matrix 
metalloproteinase  matrilysin  in  the  murine  mammary  gland. 

Laura  A.  Rudolph  and  Lynn  M.  Matrisian 
Vanderbilt  University  Medical  Center 
Department  of  Cell  Biology 
Nashville,  TN 

Cell-matrix  interactions  are  an  important  aspect  to  many  biological  processes, 
including  mammary  gland  growth  and  development.  Proteins  that  degrade  and  remodel  the 
extracellular  matrix,  such  as  matrix  metalloproteinases  (MMPs),  clearly  play  a  role  in  the 
interactions  that  occur  within  the  mammary  gland  environment.  MMPs  are  a  family  of 
secreted  proteases  thought  to  be  responsible  for  normal  extracellular  matrix  (ECM) 
remodeling.  The  expression  and  the  activity  of  the  MMPs  are,  in  general,  tightly  controlled 
and  restricted  to  specific  processes  such  as  mammary  gland  involution,  endometrial 
cycling,  and  wound  healing.  Mis-regulation  of  MMPs  is  associated  with  several 
pathological  conditions  involving  connective  tissue  breakdown,  including  arthritis, 
periodontal  disease,  and  tumor  invasion  and  metastasis. 

All  of  the  MMP  family  members,  with  the  exception  of  matrilysin,  have  been 
shown  to  be  expressed  primarily  in  connective  tissues.  We  have  been  particularly 
interested  in  matrilysin  because  of  its  normal  expression  in  the  epithelial  cells  of  the  murine 
small  intestine  and  uterus,  as  well  as  its  expression  in  adenocarcinomas  of  human  prostate, 
colon,  and  breast.  Several  studies  have  indicated  that  matrilysin  transcripts  are  found  in 
early  neoplastic  tissues,  whereas  many  other  MMP  family  members  appear  at  later  stages  of 
tumor  onset.  We  therefore  propose  that  the  mis-expression  of  matrilysin  in  tumor  cells 
may  contribute  to  the  progression,  invasion,  or  metastasis  of  these  cells. 

Because  of  the  epithelial  localization  of  matrilysin  expression  in  normal  and 
malignant  tissues,  we  were  interested  in  studying  the  effects  due  to  the  overproduction  of 
matnlysin  on  mammary  growth  and  development  as  well  as  in  pathological  conditions 
leading  to  mammary  malignancies.  In  order  to  study  these  processes,  we  have  developed 
three  different  transgenic  mice  lines  overexpressing  distinct  forms  of  the  human  matrilysin 
protein  in  mammary  gland  epithelial  cells:  1)  a  normal,  or  wildtype  protein,  2)  a 
constitutively  activated  protein,  and  3)  a  non-activatable  matrilysin  protein.  The 
constitutively  active  construct  contains  a  mutation  that  results  in  spontaneous  activation  of 
the  enzyme,  and  is  therefore  not  dependent  on  activation  by  exogenous  factors.  A 
comparison  of  the  result  of  the  wildtype  and  activated  matrilysin  constructs  will  give  us  an 
indication  of  the  availability  of  activators  of  matrilysin  in  the  mammary  environment.  The 
non-activatable  transgene  lacks  proteolytic  activity.  The  use  of  this  mutant  will  determine  if 
any  observed  effect  of  matrilysin  in  this  model  system  is  due  to  its  proteolytic  activity. 

Preliminary  results  have  shown  a  potential  alteration  in  the  branching  patterns 
during  mammary  gland  development  in  animals  bearing  the  human  matrilysin  transgene. 

We  are  currently  further  investigating  these  branching  modifications  during  mammary 
development,  pregnancy  and  involution.  In  addition,  we  have  obtained  the  MMTV-neu 
transgenic  animals  and  plan  to  mate  these  animals  with  our  MMTV-matrilysin  animals.  The 
MMTV-neu  female  mice  have  previously  been  shown  to  develop  spontaneous  malignant 
and  metastatic  mammary  tumors  at  approximately  4  months  of  age.  We  will  determine  if 
the  MMTV-neu/matrilysin  double  transgenic  animals  have  altered  tumor  induction  and/or 
progression  when  compared  to  the  MMTV-neu  animals  to  test  the  role  of  matrilysin  in 
mammary  tumor  progression. 
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